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WHAT IS CLAIMED IS: 

1. A surface optical device apparatus comprising: 

a surface optical device, said surface opt ifcal device being capable 

of emitting or receiving light through a surfac^ of said surface optical 

device; and 

a thick layer formed of 2I radiation-curable or 
electron-beam-curable material, in which a gi/ide hole for insert ing an end 
portion of a light-transmission member therein is formed at a position 
corresponding to said surface of said surf a4 opt ical device such that said 
surface optical device can be optically cofupled to the light-transmission 
member inserted in said guide hole, whe/ein said guide hole is formed in 
said thick layer by performing a patyerning on said thick layer using 
photolithography to selectively hardyfen said thick layer and developing 
said thick layer. 

2. The surface optical deWice apparatus of claim 1, wherein said 
curable material is a polyraerizafble resist. 



3. The surface optica/ device apparatus of claim 1, wherein a 
20 thickness of said thick lay^ is in a range between lO/im and 1000 /im. 
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4. The surface optical device apparatus of claim 1, wherein said 
thick layer comprises a Iflfwer layer with a hole a size of which is smaller 
than a size of the 1 ight-transmission member and which transmits light 
therethrough, and an UDt)er layer, formed on said lower layer, with a guide 
hole for fixing the /ight-transmission member therein, and a distance 
between said surface/of said surface optical device and an end face of said 
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light-transmission member is regulated by a thicknes^ of said lower layer. 

5. The surface optical device apparatus of/claim 1, wherein said 
guide hole is contoured corresponding to a/ outer shape of the 
light-transmission member. 

6. The surface optical device appara/us of claim 1, wherein said 
guide hole consists of a portion contoured c/rresponding to an outer shape 
of the light-transmission member and a grofove connected to said portion. 
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7. The surface optical device /apparatus of claim 1, wherein a 
plurality of said surface optical devyfces are arrayed, and a plurality of 
said guide holes are arrayed correspo/ding to said arrayed surface opt ical 
devices. 

8. The surface optical deVice apparatus of claim 1, wherein said 
surface optical device comprise/ a surface light-emitting device only. 
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9. The surface optical/device apparatus of claim 1, wherein said 
surface optical device compr/ses a surface light-receiving device only. 

10. The surface opt/cal device apparatus of claim 1, wherein there 
is a plural ity of surface o/t ical devices and said plural i ty of said surface 
optical devices comprise/at least a surface light-emitting device and at 
least a surface 1 ight-rfeceiving device. 

11. The surfac/ opt ical device apparatus of claim 8, wherein said 
surface 1 ight-emi 1 1 i /g dev i ce compr i ses a ver t i ca I cavi ty surface emi 1 1 i ng 
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laser (VCSEL). / 

12. The surface optical device apparatus of claim 10, wherein said 
surface 1 i ght-em i 1 1 i ng dev i ce compr i se^a ver t i ca 1 cav i ty sur f ace emi 1 1 i ng 
laser (VCSEL). / 

13. The surface optical device apparatus of claim 8, wherein said 
surface I ight-emitting device comp/ises a surface emitting laser wi th only 
a functional layer including ad active layer, a cavity layer and 
distributed Bragg reflector (DBS) mirror layers sandwiching said active 
layer. / 

14. The surface opticai device apparatus of claim 10, wherein said 
surface light-emitting dev ici comprises a surface emitting laser with only 
a functional layer including an active layer, a cavity layer and 
distributed Bragg reflector (DBR) mirror layers sandwiching said active 
layer. / 

15. The surface iptical device apparatus of claim 8, wherein said 
surface 1 ight-emi tt ing/ device comprises a light emitting diode (LED). 

16. The surfaci optical device apparatus of claim 10, wherein said 
surface 1 ight-emi ttihg device comprises a light emitting diode (LED). 

17. The surfiLce optical device apparatus of claim 1, wherein said 
surface optical device comprises a thinned surface optical device without 
a growth substrati or with a thinned growth substrate. 
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18. The surface optical device apparatus df claim 1, wherein said 
surface optical device comprises a surface optical device with a growth 
substrate. 
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5 19. An optical apparatus comprising: 

a substrate; 

a surface optical device arranged cA said substrate, said surface 
optical device being capable of emitting or receiving light through a 
surface of said surface optical device;/ 
10 a light-transmission member oppcally coupled to said surface 

optical device; and 

a thick layer formed /of a radiation-curable or 
electron-beara-curable material, in wHich a guide hole for inserting an end 
portion of said 1 ight-transraission irfember therein is formed at a position 

15 corresponding to said surface of saik surface optical device such that said 
surface optical device is optical/ly coupled to said light-transmission 
member inserted in said guide ho/e, wherein said guide hole is formed in 
said thick layer by performing/a patterning on said thick layer using 
photolithography to selectivel^ harden said thick layer and developing 

20 said thick layer. 
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20. The optical apparatus of claim 19, further comprising an 
electronic device provided bn said substrate in a hybrid manner, said 
electronic device being electrically connected to said surface optical 
device. 



21. The optical apparatus of claim 19, wherein a plurality of said 
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surface optical devices are arrayed, and a plural ity of said guide holes 
are arrayed corresponding to said arrayed siirface optical devices. 

22. The optical apparatus of/ claim 19. wherein said 
5 light-transmission member comprises an opltical fiber. 

23. The optical apparatus of clai/i 22, wherein said optical fiber 
comprises a polymer-containing plastic/ optical fiber. 

10 24. The optical apparatus of c/aim 22, wherein said optical fiber 

comprises a silica-containing optical fiber. 

25. The optical apparatus of claim 22, further comprising a resin 
filling a space between an end f ac^ of said optical fiber and said surface 

15 optical device. 

26. The optical apparat/is of claim 25, wherein said resin is a 
curable resin. 

20 27. The optical apparatus of claim 26, wherein said curable resin 

is an optical adhesive or a/ transparent resin. 

28. The optical apparatus of claim 23, wherein said optical fiber 
comprises a polymer-conta/ining plastic optical fiber with a lens-shaped 
25 end portion. 



29. 



The optical /apparatus of claim 28, wherein said lens-shaped 
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end por t i on of sa i d po 1 ymer-con t a i n i ng p 1 as t i c oM i ca 1 f i ber i s shaped into 
a concave portion, and said concave portion ia^f illed with a resin having 
a refractive index larger than a refractive iyhdex of said plastic optical 
fiber. 

30. The optical apparatus of cla/m 28, wherein said lens-shaped 
endportionof said polymer-containing pLfest ic opt ical fiber is shaped into 
a convex portion, and a space between sa/id convex portion and said surface 
optical device is filled with a resin/ having a refractive index smaller 
than a refractive index of said plastic optical fiber. 

31. The optical apparatus of claim 28, wherein a space between an 
end face of said optical fiber an^ said surface optical device is filled 
with an inert gas. 

32. The optical apparatAs of claim 28, wherein said lens-shaped 
end por t i on of sa i d po 1 ymer-con/a i n i ng p 1 as t i c op t i ca 1 f i ber i s shaped i nt o 
a convex portion. 

33. The optical apparatus of claim 28, wherein said lens-shaped 
endportionof said polymericontaining plast ic optical fiber is formed by 
pressing an end face of s/id optical fiber against a heated concave or 
convex mold. 

34. The optical Apparatus of claim 28, wherein said lens-shaped 
end portion of said polier-containing plastic optical fiber is formed by 
immersing an end porti(|n of said optical fiber in an organic solvent and 
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lifting said end portion from the organic sol/ent to dry said end portion. 

35. The optical apparatus of claim 23,/ wherein said plastic optical 
fiber is a perf luorinated-polymer-contain/ng optical fiber. 

36. The optical apparatus of claim/23, wherein said plast ic opt ical 
fiber is a polymethylmethacrylate (PMM) -containing optical fiber. 

37. The optical apparatus of c/laim 19, wherein said substrate is 
formed of a material which has a he/t sink function. 



38. An optical wiring a^)paratus in a form of an optical 
interconnection module for performing an optical interconnection between 
boards in electronic equipment,/ said apparatus comprising: 

a substrate; 

a surface optical devid'e arranged on said substrate, said surface 
optical device being capable^ of emitting or receiving light through a 
surface of said surface optical device; 

a light-transmission member optically coupled to said surface 
optical device to perform dttical transmission and reception through said 
light-transmission membey; 

a thick lay^r formed of a radiation-curable or 
electron-beam-curable miter ial, in which a guide hole for inserting an end 
portion of said 1 ight-tlansmiss ion member therein is formed at a position 
corresponding to said ^rface of said surface optical device such that said 
surface optical device is optically coupled to said light-transmission 
member inserted in siid guide hole, wherein said guide hole is formed in 
said thick layer by/ performing a patterning on said thick layer using 
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photolithography to selectively harden said tl^ick layer and developing 

said thick layer; 

an electronic circuit for driving ai/d controlling said surface 
optical device, said electronic circuit bei/ig provided on said substrate, 
and electrically connected to said surfa/e optical device; and 

a base member with an electric obnnection lead for electrically 
connecting said surface optical device ind said electronic circuit to the 
board in the electronic equipment, sa/d substrate being attached on said 
base member, and said electric conn/ction lead being fixed to said base 
member and being electrical ly conne/ted to said surface optical device and 
said electronic circuit. 

39. The optical wiring apparatus of claim 38, wherein said 
light-transmission member comprises an optical fiber. 



40. An optical wirintf apparatus in a form of an electric connector 
for performing an optical /nterconnect ion between electronic equipment, 
said apparatus comprising: 

a substrate; 

a surface optica/ device arranged on said substrate, said surface 
optical device being capable of emitting or receiving light through a 
surface of said surface optical device; 

a light-transiission member optically coupled to said surface 
optical device to perttorm optical transmission and reception through said 
ight-transmission lyember; 

a thick /layer formed of a radiation-curable or 
electron-beam-curalile material, in which a guide hole for inserting an end 
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portion of said light-transmission member there/n is formed at a position 
corresponding to said surface of said surface op/ical device such that said 
surface optical device is optically coupled Ao said 1 ight-transmission 
member inserted in said guide hole, wherein/said guide hole is formed in 
said thick layer by performing a patterni/ig on said thick layer using 
photolithography to selectively harden s^id thick layer and developing 

said thick layer; 

an electronic circuit for driviAg and controlling said surface 
optical device, said electronic circuit/ being provided on said substrate 
and electrically connected to said siirface optical device; and 

an electric connection pin /for electrically connecting said 
surface optical device and said eLtectronic circuit to the electronic 
equipment, said electric connect io/ pin being electrically connected to 
said surface optical device and saifl electronic circuit, and said electric 
connection pin being removably /connectable to a receptacle in the 
electronic equipment. 

41. The optical wirinJ apparatus of claim 40. wherein said 
light-transmission member comprises an optical fiber. 



42. A method of fabricating a plurality of optical apparatuses in 
a collective manner, said mdthod comprising the steps of: 

(a) forming funcftior/al layers of surface optical devices on a 
growth substrate; 



(b) forming a plura 



ity of sets of electric wiring patterns on a 
plurality of respective arsas of an implement substrate; 

(c) bonding at least a surface optical device, which is cut from 
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the growth substrate with the Wtional layers of the surface optical 
devices, to each respective area/of the implement substrate; 

(d) forming a thick/ layer of a radiation-curable or 
electron-beam-curable material/with a guide hole on each surface optical 
device using photolithography; 

(e) implementing an Electronic device on each respective area of 
the implement substrate i/ a flip-chip manner; 

(f) dicing the im/lement substrate such that the respective areas 
of the implement subst/ate are separated from each other; and 

(g) inserting a' light-transmission member into each guide hole such 
that the surface /optical device is optically coupled to the 
light-transmission/member inserted in the guide hole. 

43. The m/thod of claim 42, wherein the light-transmission member 
is an optical yiber. 
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